Background {#s3}
==========

Langerhans cell histiocytosis (LCH), formally known as histiocytosis X, is a rare disease in childhood. It is characterised by clonal proliferation and abnormal accumulation of immature histiocytes in various tissues and organs, with an associated inflammatory infiltrate. The aetiology of this disorder of myeloid-derived dendritic cells is poorly understood. The pathologic Langerhans-like dendritic cells nearly always carry mutations in the mitogen-activated protein kinase (MAPK) pathway, most commonly *BRAF* V600E \[[@C1]--[@C3]\]. Debate is ongoing as to whether it should be classified as a cancer or a reactive disorder of immune function. Recent progress in the biological understanding of the disease supports the classification of LCH as an inflammatory myeloid neoplasia \[[@C4]--[@C6]\].

LCH has a broad clinical spectrum ranging from localised disease, which may be benign and self-limiting, to life-threatening, disseminated disease. LCH can be categorised as single-system LCH, which can be unifocal or multifocal, or less commonly, LCH may involve multiple organs (multisystem LCH), which may involve a limited number of organs or be disseminated disease. Most commonly affected sites include the skin, bone, lymph nodes, thymus, lungs, pituitary gland, liver, spleen, bone marrow and central nervous system. Patients who have liver, spleen or bone marrow involvement are classified as having "high-risk disease" that is associated with a higher risk of death and may be more difficult to treat. The lung was previously considered a "risk organ" but has been excluded from the definition following a multivariate analysis of pulmonary disease in multisystem LCH that showed that pulmonary involvement was not an independent prognostic variable \[[@C7]\], replicating earlier findings by B[raier]{.smallcaps} *et al.* \[[@C8]\]. Those with "low-risk" disease are at a lower risk of death but may still have a high risk of developing life-threatening complications in the short term (*e.g.* pneumothoraces) or long-term complications of the disease.

LCH has been diagnosed in all age groups but it is most common in young children. There are few published epidemiological studies on paediatric LCH. A prospective surveillance study in the UK and Ireland found the incidence of LCH in children aged 0--14 years to be 4.1 per million per year with median age at diagnosis of 5.9 years \[[@C9]\]. Similar findings were reported in a French study with overall incidence of 4.6 per million per year in children aged 0--15 and median age at diagnosis of 3.5 years \[[@C10]\]. Both studies found a slight male predominance and the incidence to be much higher in those under the age of 1 year at 9.9 per million per year \[[@C9]\] and 15.3per million per year respectively \[[@C10]\].

Pulmonary Langerhans cell histiocytosis (PLCH) is rare in childhood. Large case series of LCH in children, which included both single and multisystem disease, showed 7--16% of all LCH cases had pulmonary involvement \[[@C8], [@C11]\]. The majority of PLCH cases are associated with multisystem disease, as reflected by a higher prevalence of 24--41% when looking only at multisystem LCH cases \[[@C7], [@C8], [@C11]\]. O[dame]{.smallcaps} *et al.*\[[@C11]\] found that all the cases of PLCH in their cohort were in the context of multisystem LCH. Isolated PLCH is vanishingly rare in children, though some cases have been described \[[@C8], [@C12]--[@C16]\]. In contrast, the lungs are the most commonly and usually the only organ affected in adults, where there is a clear association with cigarette smoking \[[@C17]\]. Similarities and differences between PLCH in children and adults are described in [table 1](#TB1){ref-type="table"}.

###### 

Similarities and differences between PLCH in children and adults

                              **Children**                                                  **Adults**
  --------------------------- ------------------------------------------------------------- ---------------------------------------------------------
  **Sites involved**          Mostly as part of multisystem LCH                             Mostly isolated PLCH
  **Smoking**                 Not generally associated with smoking                         Nearly universally associated with smoking
  **Pneumothoraces**          Less common as first presentation                             More common as first presentation
  **Radiological findings**   Involvement of the costophrenic angle and lower lung fields   Sparing of the costophrenic angle and lower lung fields

Presentation {#s4}
============

Paediatric pulmonary Langerhans cell histiocytosis (pPLCH) is a cystic interstitial lung disease that commonly presents with nonproductive cough, tachypnoea and shortness of breath. Chest pain, wheeze and constitutional symptoms such as malaise, weight loss and fever may also be present \[[@C8], [@C11], [@C18], [@C19]\]. Confluence of cysts can lead to bullous formation; acute pain, dyspnoea and respiratory failure secondary to subsequent pneumothoraces may be the first presentation of pPLCH and can be recurrent \[[@C12], [@C13], [@C15]\]. Arecent case series by E[ckstein]{.smallcaps} *et al.* \[[@C20]\] described seven severely affected paediatric patients with extensive pulmonary cystic LCH, complicated by pneumothoraces at initial presentation or following initiation of treatment. With intensive care support, chest drain insertions and pleurodesis in addition to chemotherapy, five of these patients survived. Pneumothoraces are less common in children compared to the adult population \[[@C8],[@C18],[@C19]\]. R[adzikowska]{.smallcaps} *et al.* \[[@C21]\] found that 32% of their predominantly adult population group had pneumothoraces at initial presentation.

pPLCH is most often a component of multisystem LCH. Given that LCH can affect such a variety of organs, the clinical manifestation can be similarly broad, and symptoms reflect the severity and site of involvement. Respiratory symptoms or acute respiratory deterioration may be the primary presentation; however, many patients with lung involvement may have mild or no respiratory symptoms, with extrapulmonary signs and symptoms being evident first. A case series by O[dame]{.smallcaps} *et al.* \[[@C11]\] showed that only half of the patients with pPLCH presented with significant respiratory symptoms despite diffuse lung involvement demonstrated radiologically. Specific enquiry regarding respiratory symptoms and respiratory examination at diagnosis and at each follow-up visit is therefore important for all patients with LCH. Regardless of the history given or examination findings, chest radiography is recommended as one of the mandatory investigations at diagnosis and disease reactivation as part of pre-treatment clinical evaluation in order to assess for lung involvement \[[@C22]\].

Conversely, in those patients where the lungs are the first identified site of LCH, assessment for involvement of other sites is essential. Detailed history should elicit specific symptoms including skin rashes, pain, swelling, fever, otorrhoea, polydipsia, polyuria, behaviour changes and neurological symptoms. Experts who contributed to the 2013 Euro Histio Network guidelines for paediatric LCH agreed that baseline pre-treatment evaluation should include full blood count, blood chemistry, erythrocyte sedimentation rate, coagulation studies, abdominal ultrasound and skeletal radiograph survey in addition to the aforementioned chest radiogrpahy, with further investigations recommended depending on the clinical scenario \[[@C22]\].

Diagnosis {#s5}
=========

PLCH is a rare disease with heterogeneous presentation, which can make diagnosis challenging. Diagnosis should be based on histological and immunophenotypic examination of affected tissue in addition to clinical and radiological features \[[@C22]\].

Radiology {#s5a}
---------

The characteristic radiological findings of pPLCH can aid diagnosis ([figure 1](#F1){ref-type="fig"}). Bilateral interstitial infiltrates with a reticulonodular pattern, often with peribronchial thickening, is the commonest radiological finding on chest radiography \[[@C8], [@C11]\]. Cystic changes and pneumothoraces may also be seen. A high-resolution computed tomography (HRCT) scan would subsequently be recommended \[[@C22]\] and can detect lung lesions in patients where there are no radiological changes on chest radiography but high clinical suspicion due to respiratory symptoms. Characteristic findings on HRCT scan include a reticulonodular infiltrate early in the disease process and cystic changes predominating in more advanced disease ([figure2](#F2){ref-type="fig"}). These findings are classically symmetrical, and affect the upper and middle lobes. Paediatric and adult populations with PLCH have similar computed tomography (CT) findings, with the exception of sparing of the costophrenic angle in adults, which is almost always involved in children \[[@C23]--[@C25]\].

![Chest radiograph of a patient with pPLCH. An endotracheal tube and bilateral intercostal chest drains are *in situ* with a residual right-sided pneumothorax. Extensive cystic changes and abnormal linear interstitial opacification can be seen.](EDU-0003-2020.01){#F1}

![CT image of a patient with pPLCH with extensive cystic changes.](EDU-0003-2020.02){#F2}

Immunohistological findings {#s5b}
---------------------------

Definitive diagnosis of pPLCH is by bronchoalveolar lavage (BAL) or lung biopsy; however, these may not be necessary if clinical and radiological findings suggest pulmonary involvement, and biopsy from another site (*e.g.* skin) has already confirmed LCH. In this instance, a diagnosis of pPLCH in the context of multisystem LCH could be concluded to avoid the need for a lung biopsy, which has more associated risks. The preferred site for biopsy for histological diagnosis in multisystem disease is the site that requires least invasive biopsy techniques with the lowest associated risk. If isolated PLCH is suspected, which is extremely rare, BAL and lung biopsy would be important to confirm pPLCH and exclude other causes of cystic lung disease in order to guide management. Of the eight cases found in the literature of isolated pPLCH, all had lung biopsies to confirm the diagnosis \[[@C8], [@C12]--[@C16]\].

### Bronchoalveolar lavage {#s5b1}

BAL can be performed with flexible bronchoscopy in an area of radiological abnormality. Samples of BALfluid are sent for cytology with immunostaining; the presence of \>5% CD1a^+^ and CD207^+^ cells strongly supports the diagnosis of pPLCH in a nonsmoker \[[@C17], [@C26]\]. BAL also provides an opportunity to look for respiratory infection, as samples of BAL fluid are also sent for cell count, microscopy and culture.

### Lung biopsy {#s5b2}

Transbronchial lung biopsies have variable diagnostic yield; therefore, surgical biopsy may be preferable, which is often by video-assisted thoracoscopy and guided by findings on HRCT \[[@C17], [@C27]\]. A recent French review of 17 lung biopsy samples from pPLCH patients found histological features similar to those more extensively described previously in adult patients with PLCH. These included Langerhans cell nodules with cavitation, cysts, fibrotic scars, peribronchiolar distribution of the lesions and accessory changes like stretch emphysema \[[@C25]\]. Morphological identification of characteristic pathological LCH cells (mononucleated cells with "coffee bean"-shaped nuclei) and positive immunohistochemical staining with CD1a and/or CD207 (langerin) is needed in order to make a definitive diagnosis \[[@C22], [@C28]--[@C31]\]. Staining of the intracellular S100 protein may help to detect LCH cells; however, it is less specific\[[@C32]\]. The indication for lung biopsy is determined by evaluating potential risks and benefits to the patient, as it may be that clinical and radiological findings are sufficient to make a working diagnosis of pPLCH. In children with multisystem disease, diagnosis based on noninvasive biopsies will be less risky and so is preferred. Even when lung biopsy is considered essential, it is best performed in centres where there is a significant throughput of children undergoing these procedures for diffuse lung diseases. Lung biopsies can yield a confirmatory histological diagnosis in a large proportion of cases but can be associated with significant morbidity and some mortality \[[@C33], [@C34]\].

According to the initial Histiocyte Society criteria, diagnosis can be described as either definitive (the presence of Birbeck granules on electron microscopy or demonstration of CD1a expression on lesional cells) or presumptive (morphology compatible with LCH and expression of S100 protein by immunohistochemistry in the correct clinical context) \[[@C35]\]. The presence of Birbeck granules identified by electron microscopy was previously considered the "gold standard" for diagnosis; however, detection is no longer required as they have been replaced by CD207 (langerin), which is a cell-surface receptor that induces the formation of Birbeck granules. Hence, the presence of langerin correlates with the presence of Birbeck granules ([figure 3](#F3){ref-type="fig"}) \[[@C30], [@C31], [@C36]\].

![a and b) Lung biopsy from the patient in [figure 2](#F2){ref-type="fig"} shows lung parenchyma that features conspicuous nodular aggregates, typically extending into airspaces, of variably sized medium and large cells, some multinucleated, featuring open nuclei that are focally clefted. Cells within the nodular infiltrates are highlighted under antisera to CD1a and S100 protein by immunohistochemical staining. Scale bars=50 μm.](EDU-0003-2020.03){#F3}

Pulmonary function testing {#s5c}
--------------------------

Though not part of any diagnostic criteria, pulmonary function testing may be helpful to assess the baseline degree of impairment and to monitor progress over time. This will not, of course, be appropriate, reliable or possible for a number of patients due to their young age. In one study it was noted that abnormalities in pulmonary function preceded chest radiographic changes and clinical abnormalities in a few patients \[[@C18]\]. B[ernstrand]{.smallcaps} *et al.* \[[@C37]\] found a correlation between HRCT findings and pulmonary function tests; diffusing capacity corrected for alveolar volume and total lung capacity (TLC) were significantly decreased in PLCH patients with extensive abnormalities on HRCT. They propose that pulmonary function testing could be a valuable complement to imaging in monitoring PLCH in the longer term, although the majority of their cohort were adults at the point of follow-up \[[@C37]\]. Further studies in adult populations have shown that physiological evidence of impaired pulmonary function. such as lower forced expiratory volume in 1 s (FEV~1~), lower FEV~1~/forced vital capacity (FVC) ratio and higher residual volume/TLC ratio (indicating air trapping) are predictive of worse outcomes \[[@C38]\]. Similar data are yet to be collected from paediatric patients but these studies provide a useful premise for exploring use of pulmonary function tests in children with PLCH where appropriate, not only at diagnosis as a prognostic indicator but also for longer term follow-up, which in some cases would be into adulthood.

Differential diagnosis of paediatric cystic lung disease {#s6}
========================================================

LCH affecting just the lung tissue is rare in children. It is worth considering that cystic lung disease in children has a wide differential diagnosis ([table2](#TB2){ref-type="table"}). This can be divided into congenital cystic lung lesions and those acquired later (*e.g.* post-infective or the cystic form of pleuropulmonary blastoma) \[[@C48]\]. The most common type of cystic lung lesion in children are those found as a result of a congenital abnormality. There are also conditions such as congenital lobar hyperinflation/hyperlucent lung and bronchopulmonary dysplasia that may present with hyperlucent areas on imaging.

###### 

Differential diagnoses of diffuse cystic lung disease in children \[39--42\]

  **Cystic lung disease**                                     **Pulmonary manifestations**                                                                          **Other potential features**                                                                     **Genetic defect/association, if known**                                  **Prevalence/onset**
  ----------------------------------------------------------- ----------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------ ------------------------------------------------------------------------- ---------------------------------------------------------------------------------------
  **Birt--Hogg--Dubé syndrome**                               Characteristic CT findings of multiple, thin-walled, air-filled cysts; no interstitial lung disease   Hair follicle tumours, renal tumours, family history of pneumothorax in 35%\[39\]                Autosomal dominant, *FLCN* (folliculin gene) on chromosome 17             Rare and often diagnosed in early to mid-adulthood but has been reported in teenagers
  **Lung cysts associated with *FLNA* mutation \[43, 44\]**   Multiple lung cysts                                                                                   Cerebral periventricular nodular heterotopia, cardiac valvular disease, skeletal abnormalities   *FLNA* (filamin A gene) mutation                                          Childhood cases
  **Congenital cystic lung lesions**                          Bronchogenic cysts/congenital pulmonary airway malformations                                          Infection, bleeding, compression of other structures, concerns over malignancy                                                                                             Antenatally or may be detected later in childhood or in an adult
  **Bronchopulmonary dysplasia**                              Disruption in distal lung growth                                                                      Preterm birth, complications associated with this                                                Genetic contribution unclear                                              Normally suspected from history of preterm birth or need for oxygen/ventilation
  **Infective**                                               Staphylococcal infections may be associated with pneumatocele development                             May occur in association with hyper-IgE syndrome                                                 *STAT3* and *DOCK8* mutations associated with hyper-IgE syndrome \[46\]   Can present in childhood
  **Pleuropulmonary blastoma**                                Can have cystic and solid components depending on subtype                                             Most common paediatric pulmonary neoplasm                                                        *DICER1* mutations \[47\]                                                 Children \<6 years of age
  **Down syndrome \[45\]**                                    Subpleural cystic areas                                                                               Cardiac problems, developmental delay                                                            Trisomy 21                                                                Can be suspected and diagnosed antenatally or shortly after birth

Acquired conditions {#s6a}
-------------------

Acquired cystic conditions include post infective or cystic areas acquired after infarction \[[@C48]\].

Management {#s7}
==========

As PLCH is relatively rare in children, most clinicians may only see a small number of cases in their career. There are several case reports in the literature describing management strategies used by different clinicians; given the rarity of the condition, some of these are international collaborations \[[@C20]\]. Many of the approaches have been adapted from treatments used in adults where pulmonary disease is more common. Most children with pPLCH, however, have this as part of multisystem disease rather than isolated lung involvement and the pathophysiology may differ \[[@C11]\]. Multidisciplinary treatment approaches are needed.

General respiratory health including smoking cessation {#s7a}
------------------------------------------------------

In adults, unlike in children, PLCH is most often isolated and is strongly associated with smoking. One of the most important management steps for adults is therefore smoking cessation, which can result in significant clinical improvement and often complete resolution of disease, whereby systemic treatment may not be needed \[[@C17],[@C22],[@C49]\]. If an adolescent patient with pPLCH were a smoker, it would therefore be prudent to evaluate response to smoking cessation prior to systemic therapy. Disease in children is often a multisystem disease and is thought to represent a different condition; however, avoidance of second-hand smoke/vaping exposure is a sensible strategy for maintaining general respiratory health in children and should be advised. Annual influenza vaccination is also recommended \[[@C50]\] and other aspects to good respiratory health such as dry, warm housing and exercise should be emphasised.

The potential implications of hypoxia or air leak during commercial flights in children with diffuse/severe cystic lung disease need to be discussed with young people/parents. They may require a normobaric hypoxic challenge test to determine the need for supplemental oxygen. Additionally, in flight, there is a decrease in barometric pressure with an increase in altitude that can lead to a 25--30% expansion of gas within enclosed spaces in the human body. In a closed cyst, this expansion may lead to rupture, potentially causing pneumothorax or pneumomediastinum. Acontrolled depressurisation, in a clinically supervised environment by hypobaric chamber testing, may afford a degree of confidence that the patient would tolerate the pressure changes during commercial flights \[[@C51]\].

Chemotherapy {#s7b}
------------

Chemotherapy has been used in the management of children with multisystem LCH including drugs such as vinblastine and 6-mercaptopurine\[[@C52]\]. A combination of vinblastine and steroids is an accepted first-line treatment for paediatric multisystem LCH according to international guidelines \[[@C22]\]. This is based on evidence from randomised trials and prospective studies from the Histiocyte Society that began as international collaborations in the 1990s \[[@C53]--[@C55]\]. Vinblastine with prednisolone has been studied to help improve 5-year survival probability and reduce disease reactivation. Interestingly, in adult patients, those with PLCH and impaired lung function did not appear to improve with the use of vinblastine \[[@C56]\]. Some children have shown a poor response to chemotherapy with vinblastine, prednisone and etoposide, but have shown some improvement with other drugs such as cyclosporine, oral methotrexate and 6-mercaptopurine \[[@C57]\]. It is important to consider offering patients the opportunity to enrol in clinical trials to improve the evidence base of management for this rare condition. It can be difficult to tell which is the most effective treatment strategy, as often children are treated with a variety of different agents \[[@C20]\].

Cytarabine, a pyrimidine analogue that inhibits DNA synthesis, is a chemotherapeutic agent that has been used in patients with LCH \[[@C20], [@C27]\], sometimes in combination with other agents.

In 2015, cladribine (a purine analogue) was described in the *European Respiratory Journal* in the treatment of a child with pPLCH \[[@C52]\]. This child showed improvement in lung cysts on imaging, and FEV~1~ and FVC values on spirometry. There was also reported symptomatic improvement in terms of dyspnoea. The child had previously received treatment with vinblastine and 6-mercaptopurine \[[@C52]\]. The use of cladribine has been used in adult patients for much longer than in paediatrics, however, and the efficacy and safety are still being fully evaluated in trials. Cladribine has been noted to cause immunosuppression and pancytopenia \[[@C49]\], and so cover for opportunistic infection is important to consider.

Haemopoietic stem cell transplant has been attempted in children with refractory LCH and risk-organ involvement; however, the indications and prognostic factors remain unclear \[[@C58]\].

Specific management of pulmonary disease {#s7c}
----------------------------------------

Patients with recurrent pneumothoraces associated with their cystic lung disease may benefit from surgical management such as pleurodesis (in 85% of cases in the E[ckstein]{.smallcaps} *et al.* \[[@C20]\] case series) and commonly may require the insertion of chest drains, sometimes recurrently.

Ventilation strategies to deal with the risk of recurrent air leaks must be considered in intensive care for children with respiratory failure. The use of ECMO (extracorporeal membrane oxygenation) to allow time for the benefits of chemotherapy or for lung transplantation has also been discussed \[[@C59]\]. Clearly, this is a difficult consideration when prognosis is often unpredictable. Recurrence of disease in transplanted lungs has also been reported \[[@C60]\].

New/emerging treatment approaches {#s7d}
---------------------------------

Now that more of the biology behind LCH is understood, the use of targeted MAPK therapy agents such as vemurafenib, dabrafenib or trametinib looks promising, especially for patients with disease that has been recurrent or difficult to treat \[[@C61]\].

Prognosis {#s8}
=========

The prognosis of children with pPLCH is generally considered to be positive, even in children with severe disease, if there is an early diagnosis and appropriate treatment. In a 2009 UK and Ireland study looking at the incidence of LCH, three out of 94 children with LCH identified over a 2-year period died \[[@C9]\]. Two-thirds of these children had a *post mortem* diagnosis and all of the children that died had multisystem LCH. The majority of children in this study had single-system LCH, however \[[@C9]\]. Although spontaneous resolution may occur in patients with single-system, unifocal LCH (*e.g.* solitary bone or skin lesions), PLCH is most often a component of multisystem LCH, which is not known to regress spontaneously. Treatment is therefore justified according to international guidelines to help control disease activity, and therefore reduce associated complications, morbidity and mortality\[[@C22]\]. Treatment not only aims to mitigate against immediate risk from complications such as life-threatening pneumothoraces and respiratory failure, but also reduces the impact of possible long-term sequalae such as fibrosis and restrictive lung disease \[[@C11]\], and therefore would also be recommended in cases of isolated pPLCH \[[@C22]\].

With appropriate treatment, children with pPLCH can show marked improvement in the appearance of their disease on CT scans \[[@C11],[@C20]\]. An international case series of children with severe pLCH described how after treatment, five out of seven patients survived and overall had a good functional outcome in terms of good exercise tolerance, with several showing disease resolution and remaining well having had many years off treatment. These children were noted to show improved pulmonary function at follow-up \[[@C20]\].

The prognosis in paediatric LCH is significantly influenced by whether other organs are involved (multisystem disease). In children with multisystem LCH, who make up the majority of those with pulmonary disease, intensified treatment regimens have been associated with a better prognosis. Clearly for this to be possible, however, a prompt diagnosis is necessary \[[@C53]\]. In an Austrian study of 420 children with paediatric multisystem LCH, the 5-year survival rate varied from 65% to 73% in children with involvement of the liver, spleen or haematopoietic system, but was 94--96% in children who did not have this involvement. Pulmonary involvement was not considered to be an independent prognostic variable \[[@C7]\]. Complications of the condition and associated treatment for pulmonary disease, however, may lead to morbidity \[[@C62]\] and can potentially be life threatening (*e.g.* pneumothoraces and respiratory failure), leading to the need for intensive care support. There are cases in the literature of isolated pPLCH being associated with rapid deterioration, and consideration of treatments such as ECMO and lung transplantation \[[@C63]\]. Children with this condition require careful surveillance as the outcome can be difficult to predict.

Self-assessment questions
-------------------------

1.  A 6-year-old boy presents with limp and worsening pain in his right thigh. Radiography of the femur shows a lytic lesion of the femur. There is hepatosplenomegaly on examination. Subsequent biopsy of the bone lesion shows positive immunohistochemical staining of CD1a and CD207. On further questioning, the child had a persistent cough but no other respiratory symptoms. Which of the following statements are true? This patient has multifocal, multisystem LCH.This patient has high-risk disease.This patient is at risk of pneumothoraces.This patient is unlikely to have pPLCH.

2.  These patients may have no significant respiratory symptoms despite diffuse lung involvement demonstrated radiologically. In a patient with suspected pPLCH, which of the following are true? Presence of Birbeck granules on bone biopsy confirms diagnosis.Diffuse multicystic disease and isolated pulmonary involvement are common.Pulmonary involvement is considered as high risk for death.If the patient passes a hypoxic challenge test, it is safe for them to fly.

Suggested answers
-----------------

1.  a, b and c.

2.  a\.

Key points
----------

-   Paediatric pulmonary Langerhans cell histiocytosis (LCH) is a rare disease but an important differential diagnosis for diffuse cystic lung disease.

-   Paediatric pulmonary LCH is most often a component of multisystem LCH.

-   The lungs are no longer considered a "risk organ" in LCH as pulmonary involvement is not associated with a worse prognosis than the involvement of other organs.

-   Chemotherapy and specific management of respiratory complications are the mainstays of treatment.

-   Prognosis can be good but is adversely affected by multisystem involvement. Complications such as pneumothoraces and respiratory failure can be life threatening. Early response to treatment is associated with improved outcomes, however.
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